Abstract

24
The Cambrian Chengjiang biota of South China provided compelling fossil 25 evidence for the rapid appearance of metazoan phyla in the Earth history ("Cambrian 26 explosion"). However, the timing of the Chengjiang biota is poorly constrained due to 27 lack of dateable rock materials within the Maotianshan Shale that yields the fossils. 28 Here we integrate SIMS and CA-ID-TIMS U-Pb analyses of detrital zircons from the 29 Maotianshan Shale to provide high precision geochronological constraint on the 30 Chengjiang biota. The youngest group of SIMS U-Pb detrital zircon dates yields an 31 age peak at 520 Ma. Six zircons from this group are further dated by CA-ID-TIMS 32 U-Pb technique, but suggesting that they were not formed from a single zircon growth 33 event. Thereby neither the age peak nor the weighted mean age defined by the Owing to the lack of ash bed in the Yu'anshan Formation, several Rb-Sr, Ar-Ar and 56 Pb-Pb analyses were conducted on the whole-rock and illite samples to directly 57 determine the depositional age. These dating results range from ca. 560 Ma to ca. 534 58 Ma with large analytical errors (e.g., Chen et given in the Appendix Table 1 and Table 2 , respectively, and uncertainties on Pb dates are used for zircons older and younger than 1000 Ma, 172 respectively, for plotting the zircon age probability histograms.
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Results
175
SIMS zircon U-Pb results
176
Zircons from sample 14CJ-2 are 70-120 μm in length and have aspect ratios of filter. However, zircon grain 14CJ-2 z66 with the youngest SIMS U-Pb date (492 ± 14 217 Ma) of sample 14CJ-2 has a discordance of 6.1% (Fig. 2) , and its CA-ID-TIMS U-Pb 218 date is 584.42 ± 1.23/1.24 Ma which is significantly older than its SIMS U-Pb date, 219 indicating that the extremely young SIMS U-Pb date of this grain results from Pb-loss 220 (Fig. 5) . Similarly, the grain 14CJ-3 z37 with the youngest SIMS U-Pb date (499 ± 14 221 Ma) of sample 14CJ-3 has a discordance of 7.5%, and it incorporates high common 222 Pb (= 24.9 pg), implying that its young SIMS U-Pb date is probably also caused by 223 Pb-loss (Fig. 5) . Consequently, the SIMS U-Pb results of grains 14CJ-2 z66 and 224 14CJ-3 z37 are not included in the following discussion. (Fig. 4) and the acceptable MSWD value of the weighted mean 237 age (Fig. 5) imply that those zircons probably are from a single zircon growth event. is ca. 520 Ma (Fig. 4) , which also are confirmed with the results of Hofmann et al. 
